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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: page 8, line 
12 and page 9, line 22 are missing proper serial numbers. 

In addition, several instances of "sub-wavelengths 16" occur throughout the 
specification. However, reference character 16 doesn't refer to sub-wavelengths in any 
of the figures. 

Appropriate correction is required. 

Claim Objections 

2. The claims are objected to because of the following informalities: multiple 
instances of misspelling of the word "spacing". 

Also, claims 10 and 1 1 are objected to because of the following informalities: 
"single optical transmitters" should be "single optical transmitter". 
Also, claims 17 and 51 are not properly punctuated. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

4. Claims 36 and 45 are rejected under 35 U.S.C. 1 1 2, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
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which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Regarding claims 36 and 45, the purpose, use, function or structure of the 
claimed plurality of receivers as wavelength-tunable is not disclosed or described in the 
specification. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 8 and 43 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 8, the claim is an incomplete sentence and thus* unclear. 

Claim 43 recites the limitations "a second electronic multiplexer". There is 
insufficient antecedent basis for these limitations in the claim since there is no "first" 
electronic multiplexer claimed. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



Application/Control Number: 1 0/046, 1 39 Page 4 

Art Unit: 2633 

8. Claims 1, 5-9, 12-19, 28, 33-35 and 37-39 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Swanson et al. ("Swanson") (US Patent No. 6433904). 

Regarding claims 1 and 28, Swanson discloses a method of transmitting optical 
signals in an optical communication system, comprising: receiving an optical input that 
has a first data rate and first spectral efficiency (fig. 4, element 12b" and col. 9, lines 9- 
19); splitting the optical input into a plurality of subwavelengths, wherein the plurality of 
subwavelengths are spaced sufficiently close in wavelength to provide a spectral 
efficiency of all the subwavelengths of the plurality of subwavelengths that is close to or 
greater than a spectral efficiency of the optical input (col. 8, line 22 to col. 9, line 19); 
combining the plurality of subwavelengths (fig. 4, optical multiplexer element). 

Regarding claim 5, Swanson discloses the method of claim 1, wherein the optical 
input is serial and the plurality of the transmitted subwavelengths are parallel (fig. 4 and 
col. 8, lines 48-65). 

Regarding claim 6, Swanson discloses the method of claim 1, wherein the 
subwavelengths are generated by demultiplexing the optical input into the plurality of 
subwavelengths (col. 8, lines 48-65 and col. 9, lines 9-19). 

Regarding claim 7, Swanson discloses the method of claim 6, wherein the 
subwavelengths are demultiplexed using all-optical demultiplexing (fig. 4, receive-side 
optical demultiplexer). 

Regarding claim 8, Swanson discloses the method of claim 6, wherein the 
subwavelengths are demultiplexed by demultiplexing the optical input into a plurality of 
electronic signals that one or more optical transmitters (col. 8, lines 48-65 and col. 9, 
lines 9-19). 
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Regarding claim 9, Swanson discloses the method of claim 1, wherein a plurality 
of optical transmitters are provided to produce the plurality of subwavelengths, each of 
an optical transmitterincluding a wavelength locker (fig. 4 and col. 9, lines 9-19). 

Regarding claim 12, Swanson discloses the method of claim 7, wherein the 
plurality of subwavelengths from a plurality of optical transmitters are combined by a 
multiplexer or an optical coupler (fig. 4, optical multiplexer element). 

Regarding claim 13, Swanson discloses the method of claim 12, wherein a 
plurality of optical receivers are provided, each of an optical receiver of the plurality of 
optical receivers being configured to receive a subwavelength (fig. 4 and col. 8, lines 48- 
65). 

Regarding claim 14, Swanson discloses the method of claim 13, wherein each of 
optical receiver includes one of an optical wavelength demultiplexer, an optical splitter, 
or an optical add-drop multiplexer that separates the plurality of subwavelengths (fig. 4, 
receive-side optical demultiplexer). 

Regarding claim 15, Swanson discloses the method of claim 14, wherein the 
plurality of subwavelengths are introduced to multiple fixed optical to electrical 
converters (fig. 4, elements lambda. sub.2). 

Regarding claim 16, Swanson discloses the method of claim 13, wherein a 
number of subwavelengths is equal to a number of optical receivers (fig. 4 and col. 8, 
lines 48-65 and col. 9, lines 9-19). 

Regarding claim 17, Swanson discloses the method of claim 16, wherein a 
number of subwavelengths is in the range of 4 to 32 (fig. 4, "new" spectrum and col. 9, 
lines 9-19). 

Regarding claim 18, Swanson discloses the method of claim 1, wherein the first 
data rate is 10 Gb/sec or more (col. 10, lines 12-23). 
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Regarding claim 19, Swanson discloses the method of claim 1, wherein a 
subwavelength data rate of each subwavelength 50 Gb/s or less, and spacing of the 
subwavelengths is 25 GHz or less (col. 9, lines 9-19). 

Regarding claim 33, Swason discloses a long haul optical communication 
system, comprising: a first optical-to-electronic converter and a first electronic 
demultiplexer configured to receive and split an optical input into a plurality of 
subwavelengths, the optical input having a first data rate (fig. 4 and col. 8, line 22 to col. 
9, line 19); a plurality of optical transmitters coupled to the first electronic demultiplexer, 
wherein the plurality of optical transmitters are configured to transmit the plurality of 
subwavelengths with a wavelength spacing sufficiently close to provide a spectral 
efficiency of all the subwavelengths of the plurality of subwavelengths close to or greater 
than a spectral efficiency of the optical input (fig. 4, elements 12b" and transmit-side 
elements lambda.sub.2 and col. 9, lines 9-19); a first optical multiplexer or first coupler 
(fig. 4, transmit-side optical multiplexer); a second optical demultiplexer, splitter or an 
OADM (fig. 4, receive-side optical demultiplexer); and a plurality of receivers coupled to 
the optical multiplexer or splitter and the first optical multiplexer or first coupler (fig. 4, 
receive-side elements lambda.sub.2). 

Regarding claim 34, Swanson discloses the system of claim 33 further 
comprising: a second electronic multiplexer coupled to the plurality of receivers and 
configured to convert data rates of the plurality subwavelengths back to the first data 
rate (fig. 4, element MUX). 

Regarding claim 35, Swanson discloses the system of claim 33, wherein the first 
data rate is 10 Gb/sec or more (col. 10, lines 12-23). 
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Regarding claim 37, Swanson discloses the system of claim 33, wherein the 
plurality of receivers is not wavelength-tunable (fig. 4, "new" spectrum and receive-side 
elements lambda. sub.2). 

Regarding claim 38, Swanson discloses the system of claim 33, wherein a 
number of subwavelengths equals a number of receivers (fig. 4 and col. 8, lines 48-65 
and col. 9, lines 9-19). 

Regarding claim 39, Swanson discloses the system of claim 33, wherein a 
number of subwavelengths equals a number demultiplexed electronic signals (col. 9, 
lines 9-19). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

10. Claims 2-4, 20-27, 29-32 and 40-42 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Swanson (US Patent No. 6433904). 

Regarding claim 2, Swanson discloses the method of claim 1, wherein a total 
bandwidth occupied by the subwavelengths is within a same channel window of the 
optical input (col. 8, lines 51-54 and col. 9, lines 9-15), but does not explicitly disclose 
the channel window as an ITU window. However, given Swanson's disclosure of 
DWDM, the examples of 100 GHz channel spacing and 30 GHz channel bandwidth, and 
disclosing fitting the subwavelengths within the bandwidth of the original wavelength 
channel, it would have been obvious to one of ordinary skill in the art at the time of the 
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invention that the system of Swanson would conform to the well known ITU DWDM 
channel standard, since adhering to well known standards is conventional and enables a 
system design to be more widely accepted by customers. 

Regarding claim 3, Swanson discloses the method of claim 2, wherein the total 
bandwidth occupied by the subwavelengths fits through filters set for the bandwidth 
occupied by the optical input (col. 9, lines 9-19). Swanson does not explicitly disclose 
that the total bandwidth occupied by the subwavelengths is less than the bandwidth 
occupied by the optical input; however, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that the total bandwidth occupied by the 
subwavelengths would be less than the bandwidth occupied by the optical input, to 
providelhe benefit of the combined subwavelengths fitting through existing filters used in 
the system with some margin. 

Regarding claim 4, Swanson discloses the method of claim 2, wherein the total 
bandwidth occupied by the subwavelengths is 5 times or less than a bandwidth occupied 
by the optical input (col. 9, lines 9-19, where four subwavelengths fitting within the 
original channel bandwidth means the bandwidth occupied by the subwavelengths is 
less than five times the bandwidth of the channel bandwidth). 

Regarding claims 20 and 29, Swanson discloses the method of claims 1 and 28, 
respectively, wherein a subwavelength data rate of each subwavelength is 10 Gb/s or 
less (col. 10, lines 12-23). Swanson discloses the example of four subwavelengths 
fitting within the original 30 GHz window (col. 9, lines 9-19), but does not explicitly 
disclose that the spacing of the subwavelengths is in the range of 5 to about 25 GHz. 
However, in the case where the claimed ranges overlap or lie inside ranges disclosed by 
the prior art a prima facie case of obviousness exists (see MPEP section 2144.05). 
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Regarding claims 21 and 30, Swanson discloses the method of claims 1 and 28, 
respectively, wherein a subwavelength data rate of each subwavelength is 10 Gb/s or 
less (col. 10, lines 12-23). Swanson discloses the example of four subwavelengths 
fitting within the original 30 GHz window (col. 9, lines 9-19), but does not explicitly 
disclose that the spacing of the subwavelengths is in the range of 6 to about 25 GHz. 
However, in the case where the claimed ranges overlap or lie inside ranges disclosed by 
the prior art a prima facie case of obviousness exists (see MPEP section 2144.05). 

Regarding claims 22 and 31, Swanson discloses the method of claims 1 and 28, 
respectively, wherein a subwavelength data rate of each subwavelength is 2.5 Gb/s or 
less (col. 10, lines 12-23). Swanson discloses the example of four subwavelengths 
fitting within the original 30 GHz window (col. 9, lines 9-19), but does not explicitly 
disclose that the spacing of the subwavelengths is in the range of 3 to about 1 2.5 GHz. 
However, in the case where the claimed ranges overlap or lie inside ranges disclosed by 
the prior art a prima facie case of obviousness exists (see MPEP section 2144.05). 

Regarding claims 23, 24 and 26, Swanson discloses the method of claim 1, and 
discloses breaking up an aggregate rate signal into multiple lower rate signals via 
inverse multiplexing (col. 8, lines 22-28), occupying a single wavelength channel with a 
plurality of channels that collectively carry the information of an original signal (col. 8, 
lines 51-58), and discloses the example of four subwavelengths fitting within the original 
30 GHz window (col. 9, lines 9-19), but does not disclose specific examples where the. 
number of subwavelengths is 2, 8 or 16, and a subwavelength spacing is in the range of 
20 to about 100 GHz, 5 to 25 GHz, or 3 to 12.5 GHz. However, the specification states 
the data rates that can be utilized include but are not limited to those listed in the table 
showing number of subwavelengths and corresponding subwavelength spacings 
(specification page 7, line 18 to page 8, line 1). This is not a disclosure of criticality for 
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the numbers of subwavelengths and subwavelength spacings versus other numbers of 
subwavelengths and subwavelength spacing. Absent any disclosure of criticality, the 
claimed limitations for number of subwavelengths and subwavelength spacing would 
have been a result of obvious engineering design choice. 

Regarding claim 25, Swanson discloses the method of claim 1, wherein a 
number of subwavelengths is 4 (fig. 4 and col. 9, lines 9-19). Swanson discloses the 
example of four subwavelengths fitting within the original 30 GHz window, but does not 
explicitly disclose that the spacing of the subwavelengths is in the range of 6 to about 25 
GHz. However, in the case where the claimed ranges "overlap or lie inside ranges 
disclosed by the prior art" a prima facie case of obviousness exists (see MPEP section 
2144.05). 

Regarding claim 27, Swanson discloses the method of claim 1, wherein a 
number of subwavelengths is 4 (fig. 4 and col. 9, lines 9-19). Swanson discloses the 
example of four subwavelengths fitting within the original 30 GHz window, but does not 
explicitly disclose that the spacing of the subwavelengths is in the range of 3 to about 
12.5 GHz. However, in the case where the claimed ranges "overlap or lie inside ranges 
disclosed by the prior art" a prima facie case of obviousness exists (see MPEP section 
2144.05). 

Regarding claim 32, Swanson discloses a method of transmitting optical signals 
in an optical communication system, comprising: receiving an optical input that has a 
first data rate (fig. 4, element 12b" and col. 9, lines 9-19); splitting the optical input into a 
plurality of subwavelengths, wherein each of a subwavelength of the plurality of 
subwavelengths is in a single channel window (col. 8, line 22 to col. 9, line 19); and 
combining the plurality of subwavelengths (fig. 4, optical multiplexer element). Swanson 
does not explicitly disclose the channel window as an ITU window. However, it would 
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have been obvious to one of ordinary skill in the art at the time of the invention that the 
system of Swanson would conform to the ITU DWDM channel standard, as described 
above for claim 2. 

Regarding claim40, Swanson discloses the system of claim 33, wherein a total 
bandwidth occupied by the subwavelengths is within a same channel window of the 
optical input (col. 9, lines 9-19). Swanson does not explicitly disclose the channel 
window as an ITU window. However, it would have been obvious to one of ordinary skill 
in the art at the time of the invention that the system of Swanson would conform to the 
ITU DWDM channel standard, as described above for claim 2. 

Regarding claim 41, Swanson discloses the system of claim 40, wherein the total 
bandwidth occupied by the subwavelengths fits through filters set for the bandwidth 
occupied by the optical input (col. 9, lines 9-19). Swanson does not explicitly disclose 
that the total bandwidth occupied by the subwavelengths is less than the bandwidth 
occupied by the optical input; however, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that the total bandwidth occupied by the 
subwavelengths would be less than the bandwidth occupied by the optical input, to 
provide the benefit of the combined subwavelengths fitting through existing filters used in 
the system with some margin. 

Regarding claim 42, Swanson discloses the system of claim 40, wherein the total 
bandwidth occupied by the subwavelengths is about 5 times or less than a bandwidth 
occupied by the optical input (col. 9, lines 9-19, where four subwavelengths fitting within 
the original channel bandwidth means the bandwidth occupied by the subwavelengths is 
less than five times the bandwidth of the channel bandwidth). 
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11. Claims 10, 1 1, 43, 44 and 46-51 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Swanson (US Patent No. 6433904) in view of Dodds (US Patent No. 
6259836). 

Regarding claim 10, Swanson discloses the method of claim 1, but does not 
disclose that a single optical transmitter is provided and uses subcarrier multiplexed 
modulation to produce the plurality of subwavelengths. Dodds discloses generating 
closely spaced wavelength WDM transmission by generating subwavelengths from 
single sideband modulation, and modulating the subwavelengths with data (col. 1, lines 
10-14 and lines 31-35, col. 3, line 35 to col. 4, line 3, and col. 4, line 62 to col. 5, line 19). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to use the single sideband modulation and data modulation teaching of Dodds to create 
modulated WDM wavelengths for the subwavelengths corresponding to an original 
channel wavelength of the system of Swanson, in order to provide the benefit of not 
requiring a separate laser for each subwavelength and to provide the advantage of 
exactly spaced subwavelengths, as taught by Dodds. 

Regarding claim 11, Swanson discloses the method of claim 1, but does not 
disclose that a single optical transmitter is provided and uses optical single side band 
modulation to produce the plurality of subwavelengths. However, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
teachings of Dodds with Swanson as described above for claim 10. 

Regarding claim 43, Swanson discloses a long haul optical communication 
system, comprising: a first optical-to-electronic converter and a first electronic 
demultiplexer (fig. 4 and col. 8, line 22 to col. 9, line 19); optical transmitters coupled to 
the first electronic demultiplexer, the optical transmitters being configured to use the 
demultiplexed electronic signals (fig. 4, transmit-side elements lambda.sub.2) and 
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splitting an optical input with a first data rate into a plurality of subwavelengths, wherein 
subwavelengths of the plurality of subwavelengths each have a spectral efficiency close 
to or greater than a spectral efficiency of the optical input (col. 8, line 22 to col. 9, line 
19); an optical demultiplexer or optical splitter (fig. 4, receive-side optical demultiplexer); 
an electronic multiplexer (fig. 4, element MUX); and a plurality of receivers positioned to 
receive input from the optical demultiplexer or the optical splitter and produce an output 
that is coupled to the electronic multiplexer (fig. 4, receive-side elements lambda. sub.2). 
Swanson does not disclose that the optical transmitter has a common optical carrier, or 
that it is configured to modulate the common optical carrier by using the demultiplexed 
electronic signals. However, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to combine the teachings of Dodds with Swanson as 
described above for claim 1 0. 

Regarding claim 44, the combination of Swanson and Dodds discloses the 
system of claim 43, wherein the first data rate is 10 Gb/sec or more (col. 10, lines 12- 
23). 

Regarding claim 46, the combination of Swanson and Dodds discloses the 
system of claim 43, wherein the plurality of receivers is not wavelength-tunable (fig. 4, 
"new" spectrum and receive-side elements lambda. sub. 2). 

Regarding claim 47, the combination of Swanson and Dodds discloses the 
system of claim 43, wherein a number of subwavelengths equals a number of receivers 
(fig. 4 and col. 8, lines 48-65 and col. 9, lines 9-19). 

Regarding claim 48, the combination of Swanson and Dodds discloses the 
system of claim 43, wherein a number of subwavelengths equals a number 
demultiplexed electronic signals (col. 9, lines 9-19). 
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Regarding claim 49, the combination of Swanson and Dodds discloses the 
system of claim 43, wherein a total bandwidth occupied by the subwavelengths is within 
a same window of the optical input (col. 8, lines 51-54 and col. 9, lines 9-15). The 
combination does not explicitly disclose the channel window as an ITU window. 
However, it would have been obvious to one of ordinary skill in the art at the time of the 
invention that the system of Swanson would conform to the ITU DWDM channel 
standard, as described above for claim 2. 

Regarding claim 50, the combination of Swanson and Dodds discloses the 
system of claim 49, wherein the total bandwidth occupied by the subwavelengths fits 
through filters set for the bandwidth occupied by the optical input (col. 9, lines 9-19). 
Swanson does not explicitly disclose that the total bandwidth occupied by the 
subwavelengths is less than the bandwidth occupied by the optical input; however, it 
would have been obvious to one of ordinary skill in the art at the time of the invention 
that the total bandwidth occupied by the subwavelengths would be less than the 
bandwidth occupied by the optical input, to provide the benefit of the combined 
subwavelengths fitting through existing filters used in the system with some margin. 

Regarding claim 51, the combination of Swanson and Dodds discloses the 
system of claim 49, wherein the total bandwidth occupied by the subwavelengths is 
about 5 times or less than a bandwidth occupied by the optical input (col. 9, lines 9-19, 
where four subwavelengths fitting within the original channel bandwidth means the 
bandwidth occupied by the subwavelengths is less than five times the bandwidth of the 
channel bandwidth). 



Conclusion 
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12. Any inquiry concerning this communication from the examiner should be directed 
to N. Curs whose telephone number is (571) 272-3028. The examiner can normally be 
reached on M-F (from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9306. Any 
inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (800) 786-9199. 




